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CUOC06hl OKQHqATEJihHOll <lll1KCAU11M TA30BOfO KOJihUA, 
OCHOBAHHhIE HA PACqETAX KOHEqHQ-3JIEMEHTHOl1 MO)];EJIM 

C. B. ,l(oHiteHKo, B.3. ,Dy6poe, A. B. I'oAy6RmHuKoe, A.B. lfepHRee, 

H.A. Ky3bKUH, ,a.B. AAeKceee, A.Cf). Jle6eaee 

fBY3 «fopo,n;cKa.H KJIMHMqecKa.H 6oJihHMIJ;a MM. C.II. BoTKMHa » ,IJ;enapTaMeHTa 3,n;paBooxpaHeHM.H r. MocKBhr, 
MocKOBCKMM rocy,n;apcTBeHHhIM YHMBepcMTeT MM. M.B. JloMoHocoBa , KOMTiaHM.H 000 «XeKca», MocKBa, Pep 

McnOflb3YR Memoa KOHel.fHblX 3/leMeHmoe, npoeeaeHO MameMamul.feCKOe MoaellupoeaHUe nepe
JlOMOB Kocmeu ma3a u pa3flUl-fHbLX eapuaHmoe rpuKcau,uu nepeaHux u 3aaHux omaefloe maJo
eo20 KOJlbU,a C npuMeHeHueM peKOHcmpyKmUBHblX nflacmuH, KaHIOllUpoeaHHblX Kpecmu,oeo
noae3aOUlHblX BUHmOB, ma308blX BUHmOB. EblflU CMoaellUpoeaHbl 11emb1pe HaU60Jlee l.faCmO 
ecmpel.falOU,<UXCR 8 Kfl UHUl.feCKOU npaKmUKe muna nepellOMOB. OnpeaefleHbl HanpRJICeHHO
aerpopMupoeaHHble cocmoRHUR MemaflflOKOHcmpyKu,uu npu KaJJCaoM u3 munoe nepelloMoe u 
eapuaHme ux rpuKcau,uu. IlpoeeaeHHbLe HaMu uccJleaoeaHUR no3eofluflu onpeaeflumb onmu
MaflbHbLe eapuaHmbL rpuKcau,uu npu pa3flUl-fHbLX munax nepelloMa, noflyl.fumb noameepJ1CaeHue 
BaJICHOCmU cma6UJlU3aU,UU KaK nepeaHUX, maK U 3aaHUX omaeflOB maJa, a maKJICe o60CHO
eamb 8O3MOJICHOCmb paHHeU pea6uJlumau,uu 60flbHblX co cmOJlb mRJJCeJlblMU noepeJICaeHURMU C 

onopou Ha o6e KOHe11Hocmu. 
K J1 IO q e Bbl e C J1 0 Ba : OKOHqaTeJ1bHa51 CTa611JlbHaH (pl1KCaUl1H ' Ta30BOe KOJlbUO, MOLI,e

J1l1pOBaH11e rrepeJlOMOB, Me,Ul1Ul1HCKaH pea611Jll1Talll1H. 

Techniques for Final Pelvic Ring Fixation Based on the Method of Finite Element Modeling 
S. V. Donchenko, V. E. Dubrov, A. V. Golubyatnikov, A. V. Chernyaev, 

I.A. Kuz'kin, D. V. Alekseev, A.F. Lebedev 
City Clinical Hospital named after S.P. Botkin, Moscow; Moscow State University named 

after M.V. Lomonosov, Moscow; Company 000 «Kheksa », Moscow, Russia 

Method of finite element modeling was used for mathematic modeling of pelvic fractures and 
various variants of anterior and posterior pelvic ring fixation with reconstructive plates, cannu
lated sacroiliac screws and pelvic screws. Four most common types of fracture were simulated. 
Stress-deformed conditions of metal constructions for every type of fracture and variant of its 
fixation were determined. Study results enabled to determine the optimum fixation techniques in 
various types of fractures, to confirm the significance of both anterior and posterior pelvic 
stabilization, as well as to substantiate the possibility of early rehabilitation with full weight 
bearing in such severe patients. 

Key words : final stable fixation, pelvic ring, fracture modeling, medical rehabilitation. 

II porpeccv1py10:w;v111 pocT TpaBMa TM3Ma Bc.rre,n;
CTBMe BbICOK08HepreTW-IeCKJ1X B03,ZJ;eMCTBMM 3aKOHO-
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MepHO rrpMBO,ZJ;MT K pocTy 1-IMCJia IIOBpem,n;eHMM Ta30-

BOro KOJihu;a. B CBOIO 01-1epe,n;h JII06oe IIOBpem,n;eHMe 
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Ta3OBOro KOJibu;a CJie,n;yeT Ct.IJ1TaTb TRJKe.JIOM TpaBMOM, 

o 6 ycJIOBJIJ1BaIOm;eti Ha pyllleHJ1e cpyHKIJ;J10HJ1pOBaHJ1R 

6 110MeXaHJ1t.IeCKOJ1 u;errJ1 «I103BOHOt.IHJ1K - Ta3 - HJ1JK

HJ1e KOHet.IHOCTJ1 » [ 1]. 
B Borrpoce Bb16opa crroco6a <pJ1Kcau;1111 Ta3oBoro 

K0Jibu;a He y ,n;aJIOCb rrpJ1MTJ1 K e,n;J1HOMY MHeHJ1IO [ 1 -5]. 
B OTet.IeCTBeHHOM rrpaKTJ1Ke BbI6op orrepa TJ1BHOro rro

co6J1R orrpe,n;eJIR,eTCR pR,D;OM cy6'heKTJ1BHbIX cpaKTO

p oB, B t.IJ1CJIO KOTOpbIX BXO,ZJ;RT ypoBeHb rrpocpeCCJ10-

HaJibHOJ1 rro,n;roTOBJieHHOCTJ1 XMpypra - TpaBMa TOJIOra, 

TeXHJ1K0-8KOHOMJ1t.IecKoe 06ecrret.IeH11e Jiet.Ie6Ho-rrpo

cp11JiaKTJ1t.IecKoro yqpem,n;eHJ1R J1 ,n;p. 

O,n;HMM J13 crroco6oB peII1eHJ1R ,n;aHHOM rrpo6JieMbI 

RBJIReTCR 060CHOBaHJ1e J1CITOJib30BaHJ1R pa3JIJ1t.IHbIX 

M eTO,ZJ;J1K (!)J1Kcau;J1J1 C ITOMOill;bIO 8KCrrepMMeHTaJibHbIX 

J1CCJi e,ZJ;OBaHJ1J1. BocC03,ZJ;aTb (BocrrpOM3BeCTJ1) 6J10Me

xaH J1K y Ta3OBOro KOJibIJ;a B peaJibHOM (B TOM t.IJ1CJie J1 

aHa TO MMt.IeCKOM) 8KCrrepMMeHTe rrpe,n;cTaBJI.HeTCR 

BeCbMa rrpo6JieMaTMt.IHbIM B CBR3J1 co CJIOJKHOM Tpex

M epHOM CTpyKTypoi1 Ta3a , a TaKme BBM,n;y TeCHOJ1 CBR-

3J1 C I1ORCHJ11-IHbIM OT,ZJ;e.JIOM I1O3BOHOt.IHMKa. MaTeMa

TMt.Ie CKOe MO,ZJ;eJIJ1pOBaHJ1e MeTO,ZJ;OM KOHet.IHbIX 8.Jie

MeHTOB RBJIReTCR aJibTepHa TJ1BOJ1 8KCrrepMMeHTaJib

HOMY J1CCJie,n;oBaHJ1IO J1 I1O3BOJIReT rrpoBeCTJ1 Teope

TJ1t.IeCKJ1J1 aHaJIJ13 rrpou;eccoB HarpymeHMR pa3JIJ1t.I

HbIX OT,ZJ;e.JIOB Ta30BOro KOJibIJ;a [6-9]. 
MeTO,ZJ; KOHe1-!HbIX 3.JieMeHTOB 6a3MpyeTCR Ha pa3-

,n;eJieHJ1J1 CITJIOlliHOM cpe,ZJ;bl (B 1-IaCTHOCTJ1, 06'heMa 

,n;ecpopMMpyeMoro TeJia) Ha MHOJKeCTBO rrpOCTbIX reo

MeTpJ11-IeCKJ1X 8JieMeHTOB (I1JIOCKJ1e 8JieMeHThl: rrpR

MOJIMHe:MHbie J1 KpJ1BOJIJ1HeJ1Hbie, rrpaBMJibHbie J1 rrpo-

113BO.JibHhle TpeyrOJibHJ1KJ1 J1 1-IeThlpexyroJibHJ1KJ1; 

o6'beMHbie 3.JieMeHTbI: rrpRMOJIMHeMHbie J1 KpJ1BOJIJ1-

HeJ1Hbie 1-IeTbipexrpaHHJ1KJ1 J1 llleCTMrpaHHJ1KJ1 ) . 3.Jie

MeHTaM J1 Kam,n;oMy Y3JIY rrpM,n;aIOT orrpe,z::i;eJieHHbie 

CTerreHM CB06o,n;bI. HeocrropMMbIM J1 BeCbMa u;eHHbIM 

,ZJ;OCTOJ1HCTBOM 3TOrO MeTo,z::i;a RBJIReTCR BO3MOJKHOCTb 

rrpoBe,z::i;eHJ1R KOMITJieKCHOro (!)J13J1KO-MexaHJ11-IeCKO

ro a HaJIM3a Ha CTbIKe TaKMX ,lJ;J1CIJ;J1I1JIJ1H, KaK rrpo1-I

H OCTb, ITJiaCTJ11-IHOCTb, ycTaJIOCTb J1 I1OJI3Y1-IeCTb rrpM 

CKOp OCTHbIX, MHOrOIJ;J1KJIOBbIX J1 KBa3J1CTa TJ11-IeCKJ1X 

Harpy3Kax. KoppeKTHaR MO,D;eJib B MeTo,z::i;e KOHe1-I

HbIX 8.JieMeHTOB MaKCJ1MaJibHO rrpM6JIMJKeHa K pe

aJib HOMy q_)J13J11-IeCKOMY rrpou;eccy J1 I1O3BOJIReT Y1-IJ1-

TbIBa Tb BeCbMa TOHKJ1e q_)J13J1t.IeCKMe 8q_Jq_JeKTbI , JIO

KaJIJ130BaHHbie B cpaBHJ1TeJibHO MaJibIX 06.JiaCTRX. 

O ,z::i;Ha J13 OCHOBHbIX 3a,z::i;a1-1 , pelllaeMhIX C ITOMOill;bIO 

,n;aHHoro MeTo,z::i;a, - orrpe,z::i;eJieHJ1e HarrpRmeHHo-,z::i;e

cj)opMMpoBaHHoro COCTORHMR KOHCTPYKIJ;J1J1 (J1JIJ1 , 

60.Jiee cTporo, TBep,z::i;oro TeJia) rrpM 3a,z::i;aHHbIX yc.Jio

BMRX TepMOMexaHJ11-IeCKOro HarpymeHJ1R. K0He1-IHOJ1 

u;eJibIO orrpe,z::i;eJieHMR HarrpRmeHHO-,z::i;ecj)opMMpOBaH

H Oro COCTORHMR MexaHJ11-IeCKOJ1 KOHCTPYKIJ;MJ1 RBJIR

eTCR OTbICKaHJ1e B Kam,z::i;oi1 TO1-!Ke TBep,z::i;oro TeJia 

H a rrpRmeHMM, ,z::i;ecj)opMau;M:ti M rrepeMeru;eHMM, B03-

H J1Karoru;J1x B HeM B pe3yJibTaTe MexaHJ11-IeCKJ1X BO3-

,n;e tiCTBMM. 

Mb! J1CI1OJib3OBaJIJ1 MO,D;eJib Ta3a ,ZJ;JIR pac1-IeTa Ha 

rrpO1-IHOCTb , COCTORI.IJ;YIO J13 BMpTyaJibHbIX KOCTeM J1 

CBR30K, I103BOJIRIOm;yro BMpTyaJibHO BbIITOJIHRTb XJ1-
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pyprMt.IeCKMe orrepau;MM c MCITOJib30BaHMeM pa3JIJ11-I

HbIX J1MITJiaHTa TOB J1 BHeIIIHJ1X (!)MK Ca TOpOB, rrpJ11-IeM 

KOCTJ1 CMO,ZJ;e JIMpOBaHbI COJIJ1,ZJ;HbIMJ1 8JieMeHTaMJ1 C 

nepeMeHHbIMJ1 ITO TOJI1I.J;J1He J1 ITJIOTHOCTM CBOJ1CTBaMJ1, 

a CBR3KJ1 - rrpymMHHbIMM aHJ130TpOI1HbIMJ1 8JieMeH

TaMJ1. 

MATEPJ1AJI 11 METO)lhl 

B OCHOBe MeTo,z::i;a KOHe1-IHbIX 8.JieMeHTOB JieJKJ1T 

M,n;eR a rrrrpoKCMMau;MM MCCJie,z::i;yeMoi1 c T pyKT YPbI ( B 

HaIIIeM CJiy1-1ae - Ta3a 1-IeJIOBeKa B COBOKYTIHOCTJ1 C 

J1MITJiaHTaTaMJ1) B BM,D;e Ha6opa OT,D;eJibHbIX, KOHe1-I

HbIX 8.JieMeHTOB. IloBe,z::i;eHJ1e Kam,z::i;oro J13 KOHe1-IHbIX 

3.JieMeHTOB I1O,lJ;1-IJ1HReTCR 3apaHee J13BeCTHbIM COOT

HOIIIeHJ1RM, rroJiy1-IeHHbIM Ha 6a3e y cTaHOBJieHHbIX Te

opeTJ11-IeCKJ1X J1 8KcrrepJ1MeHTaJibHbIX 3aBJ1CJ1MOCTeM, 

KOTOpbie OITMCbIBaIOT J1CCJie,z::i;yeMbIJ1 rrpou;ecc. ,lJ:JIR aHa

JIJ13a HarrpRmeHHO-,z::i;ecpopMMpOBaHHOro COCTORHMR 

Herrocpe,z::i;cTBeHHO Ta3OBOro KOJibu;a J1CITOJib3YIOTCR 

COOTHOllleHJ1R MexaHMKJ1 ,n;ecpopMMpyeMor o TBep,z::i;oro 

TeJia. 

Ilo pe3y JibTa TaM 0606m;eHJ1R ,z::i;aHHbIX, ITOJIY1-IeH

HbIX c ITOMOill;bIO KOMI1bIOTepHOJ1 TOMorpacj)MM, 6bIJia 

orrpe,z::i;eJieHa o6'beMHaR reoMeTpMR Ta30BbIX KOCTeM J1 

CO3,D;aHa aHaTOMMt.IeCKaR MO,D;eJib Ta3a , COCT ORill;aR J13 

,z::i;Byx Ta30BbIX KOCTeti J1 K pecTu;a. Kam,z::i;aR KOCTb co

CTOMT J13 KOpTMKaJibHOro CJIOR - ITOBepxHOCTHbie 8.Jie

MeHTbI TOJI1I.J;MHOJ1 1 MM; J1 ry61-1a Toro Bem;ecTBa -

o6'heMHbie 8.JieMeHTbI. 

B Kat.IeCTBe OCHOBbI ,lJ;JIR MO,D;eJIJ1pOBaHJ1R KOpTM

KaJibHOM J1 ry6t.IaTOJ1 KOCTeM 6bIJia J1CI10Jib30BaHa 

TpexMepHaR ITOBepxHOCTb. ,lJ:JIR C03,D;aHJ1R ry61-1a Toro 

Bem;eCTBa KOCTM OCHOBOM CJIYJKMJIM TeTpa3,D;pbI co 

cpe,z::i;Hei1 ,n;JIMHOM pe6pa 2 MM. TpeyrOJibHbie 060Jio-

1-1e1-1Hbie 8.JieMeHTbI C T OJI1I.J;MHOJ1 2 MM 6bIJIJ1 J1CI10Jib30-

BaHbI , t.IT06bI rrpe,z::i;cTaBMTb KOpTMKaJibHbIJ1 CJIOM, OK

pymarom;J1J1 ry61-1a Toe Bem;eCTBO. CoBMeCTHbie yc.JIO

BJ1R Ha rpaHMu;e CJIOeB 6bIJIJ1 rrpMHRTbI ,lJ;JIR BHy TpeH

HeM ITOBepxHOCTJ1 KOpTMKaJibHOro CJIOR J1 ITOBepxHOC

ThIO ry61-1aTOJ1 KOCTJ1. KpeCT IJ;OBO-TIO,lJ;B3,lJ;OIIIHbIJ1 cyc

TaB J1 MeJKJI06KOBbIJ1 ,lJ;J1CK 6bIJIJ1 rrpe,z::i;cTaBJieHbI KaK 

HerrpepbIBHaR CTPYKTypa, pacrrOJIOJKeHHaR B rrpe,z::i;e

Jiax ,z::i;aHHbIX 06.JiaCTeM, ,D;JIR C03,D;aHJ1R KOTOpOM 6bIJIJ1 

J1CI10Jib30BaHbI 3.JieMeHTbI reKCa8,D;pbI [6]. 
KpoMe Toro, 6bIJIJ1 BKJII01-IeHbI CJie,z::i;yrom;Me Mbillle1-I

Hbie CBR3KM : KpecTu;oBo-6yropHaR ( sacrotuberous); 

KpeCTIJ;0BO-OCTJ1CTaR (sacrospinous) J1 KpeCTIJ;OBO-rro,z::i;

B3,lJ;OillHaR (sacroiliac) , BBM,z::i;y Toro, 1-ITO OHM MrpaIOT 

1-1pe3BbI1-IaMHO BamHyIO pOJib B 6J10MexaHJ1Ke Ta3a. 

YKa3aHHbie CBR3KJ1 6bIJIJ1 MO,D;eJIMpOBaHbI KaK ,D;J1CK

peTHbie , pa6oTaroru;Me Ha pacTRmeHJ1e / cmaTJ1e 8.Jie

MeHTbI [ 7, 10, 11]. To1-IKJ1 rrpMcoe,z::i;J1HeHJ1R ,z::i;aHHbIX 8.Jie

MeHTOB HaCKOJibKO BO3MOJKHO COOTBeTCTBOBaJIJ1 aHa

TOMJ1J1 Ta3a (pMC. 1 ). CBR3KJ1 MO,D;eJIMpOBaJIM C ITOMO

m;bIO rrpymMH C ITOCTORHHbIM CTRrMBaIOm;MM y c J1JIJ1eM 

1 Kr= 10 H. 
EbIJIO 3a,n;aHO IWHTaKTHOe B3al1MO,n;etiCTBJ1e Me:>K

,z::i;y I1O,lJ;B3,lJ;OlllHOJ1 J1 KpeCTIJ;OBOM KOCTbIO , JI06KOBbIMJ1 

KOCTRMJ1 (K08<pcpMu;J1eHT TpeHMR B o60MX CJiy-qaRX 6bIJI 

rrpMHRT paBHbIM O, 6 ). 
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Puc. 1. R ottel.JH0- 3.JieMeHTHa.H Mo,n;e.rrb Ta3a. 

Bbl.JIM CMO,[l;eJIMpOBaHbl HaJ160Jiee qacTO BCTpeqa

IOI.IJ;MeCR B KJIJ1HJ1Ke ITOBpem,r:i;eHJ1R Ta3OBOro KOJibIJ;a 
rro KJiaccJ1 tj)J1Kau;J1J1 Young - Burgess (APC -

Anteroposter ior Compression; LC - Lateral Com-

® 

0 
Puc. 2. Tv1n nepe.rroMa I, Ba pv1aHT cpv1Kcau;v1v1 3. 
Puc. 3. Tv1n nepe.rroMa III, Ba pv1aHT cpv1Kcau;v1v1 3. 
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pression; VS - Vertical Shear; CM - Combined 
Mechanical), Tile (B J1 C), Denis (II; III) [ 12-15 ], ,r:i;JIH 

(pJ1KCaIJ;J1J1 KOTOpbIX rrpJ1MeHHJIJ1 pa3JIJ1qHble KOM6J1-
HaIJ;J1J1 J1MITJiaHTaTOB - KpeCTIJ;OBO-ITO,[1;B3,[l;Oll.IHblX 

BJ1HTOB, peKOHCTPYKTJ1BHbIX ITJiaCTJ1H J1 Ta3OBblX BJ1H

TOB [1, 2, 6, 8, 16]. 
I. IIepeJIOMbI APC II - III (Young - Burgess); Tile 

B. ,UJIH KOHeqHO-8.JieMeHTHOro aHaJIJ13a J1CITOJib3OBa

JIJ1 TPM BapMaHTa cTa6J1JIJ13aIJ;J1J1: 
1) ,r:i;Ba KpecTu;oBo-rro,r:i;B3,lJ;OIIIHbIX BMHTa B Sl J1 S2 

cerMeHTbI KpecTu;a ( 06ecrreqeHJ1e cTa6J1JibHOCTJ1 3a,r:i;

Hero ITOJIYKOJibIJ;a Ta3a); 

2) Ta3OBaH ITJiaCTJ1Ha ,[l;JIH CJ1M(pJ13a Ha qeTbipex 

OTBepCTJ1RX ( (pl1KCaIJ;J1R TOJibKO CJ1M(pl13a, rrepe,r:i;Hero 

ITOJIYKOJibIJ;a Ta3a ) . 

3) cpMKcau;MR rrepe,r:i;Hero J1 3a,r:i;Hero OT ,r:i;e.JIOB Ta3o

Boro KOJibIJ;a ITJiaCTJ1HOJ1 Ha CJ1M(pJ13 J1 )];BYMH KpecT

IJ;OBO-ITO,[1;B3,[l;Oll.IHblMJ1 BJ1HTaMJ1 (pMC. 2). 
II. HecTa6J1JibHb1e rrepeJIOMbI LC- III (Y-B); Tile 

C 1. ,UJIH cpaBHeHMH CTa6J1JibHOCTJ1 Ta3OBOro IWJibIJ;a 

6bIJia BbIITOJIHeHa (pJ11{:CaIJ;J1H rrepe,r:i;Hero IlOJIYKOJib
u;a ITJiaCTJ1HOJ1 B nepBOM BapMaHTe J1 Ta3OBbIMJ1 BJ1H

TaMJ1 BO BTOpOM BapMaHTe [ 4, 12, 17, 18]. KpecTu;o-

CD 

{ ·: 
I . / 

,./ ... / 

. . :1-~- . ,, 
'• . . ? ( .. .,.,...,. / 

._.___./'- -,.'-....-.;_~~---..,,,.,.·.,.,.. 

Puc. 4. Tv1n nepe.rroMa III, Bapv1aHT cpv1Kcau;v1v1 4. 
Puc. 5. Tv1n nepe.rroMa IV, Ba pv1aHT cpv1Kcau;v1v1 3. 

--........ 
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BO-IIO,D;B3,D;OlIIHOe COt.JJieHem1e C O,D;HOM CTOpOHhI B 

06ov1x Ba pv1aHTax q:rnKCMpOBaJIM ,D;BYM.H KaHIOJIMpo

BaHHbIMM BMHTaMv1 B Sl v1 S2 cerMeHThI [19-21]. Ta

KMM o6pa30M, Ba pv1aHTbI Bhir JI.H,D;eJIM CJie,n;yror.u;MM 

o6pa3oM: 

1) peKOHCTPYKTJ1BHa.H IIJiaCTMHa Ha rrepe,n;Hee IIO

.rryKOJihl.J;O Ta3a, ,D;Ba KpeCTI.J;OBO-IIO,D;B3,D;OIIIHhIX BJ1HTa 

M ,n;Ba Ta3OBhIX BJ1HTa - Ha 3a,n;Hee; 

2) Ta3OBhie BJ1HThI Ha rrepe,n;Hee IIOJIYKOJibI.J;O Ta3a, 

,n;Ba KpeCTI.J;OBO-IIO,[I;B3,D;OIIIHhIX BJ1HTa J1 ,n;Ba Ta3OBhIX 

BMHTa - Ha 3a,n;Hee. 

III.HecTa6J1JihHhie rrepeJIOMhI CM (Y-B); Tile C2; 

Denis II - III. 

1) O,D;MH KpeCTI.J;OBO-IIO,D;B3,D;OIIIHbIJ1 BJ1HT' Ta3OBa.H 

peKOHCTPYKTMBHa.H IIJiaCTMHa; 

2) O,[I;J1H KpeCTI.J;OBO-IIO,D;B3,[I;OIIIHhIJ1 BJ1HT; IIJiaCTM

Ha, Cf)J1KCMpyroru;a.H JIOHHOe COLJJieHeHJ1e, M O,[I;J1H Ta3O

BhIJ1 BJ1HT B JIOHHYIO KOCTh; 

3) ,n;Ba KpeCTI.J;OBO-IIO,D;B3,[I;OIIIHhIX BJ1HTa, Ta3OBaR 

peKOHCTPYKTJ1BHa.H IIJiaCTMHa (p11c. 3); 
4) ,n;Ba KpeCTI.J;OBO-IIO,D;B3,D;OIIIHhIX BJ1HTa; IIJiaCTJ1Ha 

Ha CJ1M(f)J13 J1 Ta30BhIJ1 BMHT B JIOHHYIO KOCTb (p11c. 4 ). 
IV. BepTv1KaJihHO HecTa611JihHh1e rrepeJIOMhI VS (Y

B); Tile C3. 
1) ,n;Ba ,n;ByHarrpaBJieHHhIX KpeCTI.J;OBO-IIO,D;B3,[I;OIII

HhIX BJ1HTa B s 1 IIO3BOHOK; IIJiaCTMHa Ha CMM(f)J13; 

2) ,n;Ba ,n;ByHarrpaBJieHHhIX KpeCTI.J;OBO-IIO,D;B3,D;Olll

HbIX BJ1HTa B S 1 IIO3BOHOK M O,[I;J1H - B S2 ; 
3) ,n;Ba ,n;ByHarrpaBJieHHhIX KpeCTI.J;OBO-IIO,D;B3,D;Olll

HbIX BMHTa B Sl rro3BOHOK 11 o,n;MH - B S2; rrJiaCTMHa 

Ha CJ1M(f)Jt13 (p11c. 5 ). 
B Ta6JI. 1 rrpMBe,n;eHhI Cf)J13Jt1KO-MeXaHM"9eCKJ1e xa

paKTepMCTJ1KJt1 Ma TepMaJIOB, 3a,n;aHHhie B pac11eTHhIX 

M O,D;eJI.HX. 

Harpy3KJt1 paCC"9J1TbI

B aJIM rrp11 CJie,n;yroru;11x 

y cJIOBM.HX. CBR3KM HaT.H

r11BaIOTC.H C ycMJIJ1eM 5 Kr. 

H a KpeCTI.J;OBbIJ1 OT,n;eJI 

pacrrpe,n;eJieHHO rrpMKJia

,r::t;hrnaeTc.H BepTMKaJihHa.H 

c 11Jia 600 H (Macca TeJia 

60 Kr). <P11Kcau;11ro ocy

w; ecTBJI.HJIM B o6JiaCTJ1 

T a3o6e,n;peHHhlX cycTa

BOB (pl1C. 6). 
II paBa.H IIO,D;B3,D;OIIIHa.H 

KOCTb B u;eHTpe Ta3o6e,n;-

Puc. 7. Ba pvrnHThI rrpv1Jiome

HJ1.H Harpy3KJ1. 

a - Bee Ha IT03BOHQqHJ1K + 
orropa Ha o6e HMJKHMe KoHeq
H0eTM, 6 - Bee Ha IT03B0HQq
HJ1K + orropa Ha o.n;Hy HerroB
pem.n;eHHYIO K0HeqH0eTh. 

1 - Bee TeJia, 2 - qmKeau;m1. 

Puc. 8. CyMMa pHbie rrepeMe

w;ettM.H (B MM) rrpM ttarpy3Ke 

Ha o6e (a) v1 o.n;tty ( 6) HMm
moIO KOHel.-IHQCTb. 

COnlourPlot 
Oisplactmeol(Mag) 

E
AMlcl~system 

0769 

0.673 

l
-~: 

0.384 
Q:188 
0.192 
QC)$ 

-OOOJ 
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Puc. 6. CxeMa rrpv1-

JiomeHJ1.H ttarpy3KM. 

1 - Bee TeJia, 

2 - qmKeau;m:r, 

3 - rrpe.n;HaT.HmeHMe 
eB.H30K. 

15° 

2 

peHHoro cycTaBa 6h1Jia 3aKperrJieHa mecTKO rro IIIeCTM 

CTerreH.HM CB060,n;hI (3 rrepeMeru;eHJ1.H J1 3 IIOBOpoTa), 

JieBa.H IIO,D;B3,D;OIIIHa.H KOCTh - IIIapHMpHo: ( B03MOJKHO 

rrepeMeru;eHMe B,D;OJib OCM x; p11c. 7 ). 
Pac11eT pe3yJihTaToB Harpy3KM, v1crrOJih3YR cyM

MapHhie rrepeMeru;eHM.H, rrpo113Be,n;eH ,n;JI.H Bcex 4 TM

rroB rrepeJIOMOB B 12 pa3JIJ1t.JHhIX Ba pv1aHTaX cpv1Kca

I.J;l1J1 Ta3oBoro KOJihu;a. CpaBHJ1TeJihHhIJ1 aHaJIM3 pe-

3y JihTa TOB rrpOBo,n;J1JIJ1 rro Kam,n;oMy crroco6y cpv1Kca

u;v111 B 3aBJ1CJ1MOCTJ1 OT Harpy3KJ1 - Ha o,n;Hy Jt1JIJ1 o6e 

Ta6n. 1. XapaKTep111cT111Ka Marnp111a11oa 

Mo,D;eJiv1pyeMbIH Mo,D;yJib yrrpyrocTM Ko:3cpcpv1u;v1eHT 
MaTepv1aJI Es, Mila IIyaccoHa 

KopTMKaJihHhIM cJioifr 
12 000 0,3 

KOCTM 

fy6qa Toe Beru;eCTBO 100 0,2 
KOCTJ1 

MMrrJiaHTa Thi 110 000 0,3 
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H11:>KH11e KOH e"LIHOCT11. ,Il;JHI OQeHK11 113MeHeH11R COCTO

RH11R Ta3a ITOCJie qmK CaQ1111 cpaBH11BaJI11 ITepeMem;e

H11R ITO,ll;B3,ll;OilIHOJ1 KOCT11 11 Kpe CTQa Ta3a B CJiy-qae 

OTCYTCTB11R ,n;ecpeKT OB (ITOBpem,n;eH11J1) 11 ITP11 pa3JI11"LI

HhIX T11ITax ITepeJIOMOB. Ilo,n; « ITepeMem;eH11RM11» ITO

H11MaJI11 CMem;eH11R KOCTeM OTHOC11TeJihHO HeHarpy

meHHOro COCTORH11R (HaITp11Mep , Jiema-qero ITOJIO:>Ke

H11R). CyMMapHhie ITepeMem;eH11R OQeH11BaJI11 B M11JI

JI11MeTpax. 

PE3Y JlbTAThl M OBCYm.[(EHME 

Ilp11 cpaBHeH1111 MeTO,ll;OB CTa611JI113 aQ1111 Ta3a 11 

11CCJie,n;oBaH1111 BJI11RH11R ITe pe,n;HeJ1 11 3a,n;HeJ1 cp11Kca 

Ql1l1 6hIJI11 ITOJiy"LieHhI CJie,n;yrom;11e pe3y JihTa Thi. 

J mun nepMOJllla: ITO,ll;B11:>KHOCTh ITOJIOB11Hhl Ta3a 

ITp11 OITOpe Ha o6e Hor11 6oJihllle , -qeM B HeIToBpem,n;eH

HOM COCTOR H1111. B cJiy-qae OITOphI Ha o6e HOr11 TOJihKO 

ITepe,n;HRR ITJiaCT11Ha (2; 3,z:i;ech 11 ,n;aJiee B CK06Kax yKa-

3aH Ba p11aHT cp11KCa Q1111 ITP11 COOTB e TCT Byrom;eM T11ITe 

ITepeJIOMa) He 06ecITe"LI11BaeT ,ll;OCTaTO"LIHOJ1 (p11KCaQ1111, 

COITOCTaB11MOJ1 C TaKOBOJ1 ITP11 11CITOJih3OBaH1111 TOJihKO 

3a,ll;H11X B11HTOB ( 1 ). II p11 Harpy3Ke Ha o,n;Hy Hory ITe

pe,n;HRR ITJiaCT11Ha (2 11 3) 11rpaeT 6oJiee Ba:>KHYIO pOJih 

B cp11KCaQ1111, "LieM 3a,n;H11e B11HThI (1; Ta6JI. 2) . TaK11M 

o6pa30M, ITp11 ,n;aHHOM T 11ITe ITepeJioMa Heo6xo,n;11Mo 

11CITOJih30Ba Th ITJiaCT11HY Ha C11M(p113 11 3a,n;H11e KpecT

QOBO-ITO,ll;B3,ll;OlllHhie B11HThI , "LITO IT03BOJI11T ,n;o611ThCR 

MaKC11MaJihHOJ1 CTa611JihHOCT11 Ta30BOro KOJihQa. 

Pe3yJihTaThI 11CCJie,n;oBaH11J1 ITP11 II mune nepMO
Jllla C ,ll;BYMR B11,n;aM11 cp11KCaQ1111 ITepe,n;Hero ITOJIYKOJih

Qa Ta3a peKOHCTPYKT11BHOJ1 ITJiaCT11HOJ1 11 Ta3OBhIM11 

B11HTaM11 CB11,n;eTeJih CTBOBaJI11 0 Ba:>KHOCT11 CTa611JI11-

3aQ1111 He TOJihKO 3a,n;H e ro , HO 11 ITepe,n;Hero IToJiyKOJih

Qa. IIo,n;B11:>KHOCTh Ta30BOJ1 KOCT11 ITP11 ITepeJIOM e 11 

OITOPe Ha o6e Hor11 M e Hhllle , "LieM ITp11 HeIToBpem,n;eH

HOM COCTORH1111. B CJiy-qae <p11KCaQ1111 ITepe,n;H11M11 Ta -

30BhIM11 B11H TaM11 ( 2 ) ITepeMem;eH11R ITO cpaBHeH11IO C 

Bap11aHTOM 11CITOJih3OBaH11R ITepe,n;HeM peKOHCTpyK

T11BHOJ1 ITJiaCT11Hh I (1) Bhipame HhI 3Ha"LI11TeJihHO M eHh

llle 11 ITp116JI11:>KaIOTCR K ITOKa3aTeJIRM, per11cTp 11p ye-

Ta6n. 2. nepeMeLLJ,eHVle ( a MM) neaoilt nO,l],B3,ll,OWHOM KOCTVI 
npVI nep enoMe TV1na I VI pa3HbJX aapV1aHTaX cfmKcau,VIVI 

Bes Ba p:naHT cp11KcaQ1111 
Onopa nepeJioMa 1 2 3 

06e HvD-KHMe 0,50 0,55 0,72 0,55 
K0He"t!H0CTM 

O,n;Ha HM:IB:H.H.H 
7,90 9,86 6,49 6,36 K0He"t!H0CTb 

Ta6n. 3 . nepeMeLLJ,eHVle ( a MM) neaoilt nO,ll,B3,ll,OWHOM KOCTVI 
npVI nepenoMe TVlna II VI pa3HbJX aapVlaHTaX cfmKcau,VIVI 

Bes Ba p:naHT cp11KCaQ1111 
Onopa nepeJioMa 1 2 

06e HM:>-KHMe 0,50 0,41 0,41 
K0He"t!H0CTM 

0 )];Ha HM:IB:H.H.H 
7,39 9,86 8,34 K0He"t!H0CTb 
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MhIM B HeITOBpem,n;eHHOM COCTORH 1111 ( Ta6JI. 3). T aK11M 

o6pa30M, ITP11 ITepeJioMax BeTB11 JIOHHOJ1 KOCT11 C ITe

pexo,n;oM Ha ITepe,n;HIOIO KOJIOHH Y Q eJiecoo6pa3HO 11C

ITOJih3OBa Th Ta3OBhie B11HThI. 

III mun nepMoMa. YcTaHOBJieHo, "LITO Bap11aHThI 

11CITOJih3OBaH11R CO"LieTaH11R ITJiaCT11HhI ,ll;JIR Cl1M(p113a 

11 1 B11HTa (2 11 4) o6ycJIOBJI11BaIOT MeHhlllee CMem;e

H11e B 3OHe ITepeJIOMa, "LieM Ba p11aHThI 11CITOJih3OBaH11R 

60JihlllOJ1 ITJiaCT11HhI ( 1 11 3). AHaJI113 CM e m;eH11R Kpec

TQa ITp11 OITOpe Ha o6e 11 o,n;Hy Rory BhIB11JI BJI11RH11e 

BTOporo 3a,n;Hero KpeCTQOBO-ITO,ll;B3,ll;OlllHOro B11HTa Ha 

yMeHhllleH11e ITO,ll;B11:>KHOCT11 KpeCTQ a ( 3 ITO cpaBHe

H11IO C 1; 4 ITO cpaBHeH11IO C 2; Ta6JI. 4). IIo,n;B11:>KHOCT h 

ITO,ll;B3,ll;OlllHOJ1 KOCT11 ITP11 ITepeJIOMe 11 OITOpe Ha o6e 

HOr11 60Jihllle ' "Lie M ITP11 HeITOBpem,n;eHHOM COCTORH1111. 

OKa3aJIOCh, "L!TO ITe peMem;eH11R ITO,ll;B3,ll;OlllHOJ1 KOCT11 

ITp11 OITOpe Ha o6e Hor11 6oJihllle ITp11 11cITOJih30BaH1111 

CO"L!eTaH11R MaJie HhKOJ1 ITJiaCT11HhI 11 1 B 11HTa (2 11 4) , a 

ITP11 OITope Ha o,n;Hy Hory - p eKOH CTP YKT11BHOJ1 (60Jih

lllOJ1) ITJiaCT11HhI ( 1 11 3; p11c. 8; Ta6JI. 5 ). CTa611JI113a 

Q11R ITP11 ITOMOill;11 4-ro Bap11aHTa cp 11KCaQ1111 ITepeJIO

Ma, Kor,n;a 3a,n;Hee ITOJIYKOJihQO Ta3a cp11Kc11poBaHO ,n;By

MR K p eCTQ OBO- ITO,ll;B3,ll;OlllH hIM11 B l1HTaM11 , a ITepe,n;Hee 

- ITJiaCT11HOJ1 ,ll;JIR Cl1Mcp113a 11 T a 3 OBhIM B11HTOM , RB

JIReTCR Ha1160 Jiee ITpe,n;ITO"LIT11TeJihHOJ1 ITP11 HecTa611Jih

HhIX ITepeJioMax C M (Y-B); Til e C2; Denis II-III. 
IV mun nepe.rwMa. B e3 3a,n;Hei1 cp11KcaQ1111 ITp11 

OITOPe Ha o6e Hor11 KpecTeQ «ITpoce,n;aeT» 6oJihllle, "LieM 

ITP11 HeITOBpem,n;eHHOM COCTORH1111. Ilp11 ,n;o6aBJieH1111 

3a,ll;H11X KpeCTQOB O-ITO,ll;B3 ,ll;OlllHhI X B11HTOB ( 1, 2 11 3) 
ITO,n;aTJI11BOCTh 3a,n;Hero OT,n;eJia yMeHhlllaeTCR (mecT

KOCTh yBeJI11"LI11BaeTCR 3a C"LieT ,n;o6aBJieH11R MeTaJIJI11-

-qeCK11X B11HTOB) 11 CMem;eH11e KpeCTQa CTaHOB11TCR 

MeHhllle , "LieM B HeITOBpem,n;eHHOM Ta3y ITP11 OITOpe Ha 

o6e Horn. B cJiy-qae cp11Kca Q1111 ITepe,n;Hero OT ,n;eJia ( 1 11 

3) 3aMhIKaeTCR KOJihQO Ta3a, BCJie,ll;CTB11e -qero ITP11 

OITOPe Ha o,n;Hy Hory ITepeMem;eH11e KpecTQa ITO cpaB

HeH11IO C TaKOBhIM ITP11 (p11KCaQ1111 TOJihKO 3a,n;Hero OT

,n;eJia yMeHhlllaeTCR ( 2 ). IIo,n;B11:>KHOCTh ITO,ll;B3,ll;OlllHOJ1 

KOCT11 ITp11 ITepeJioMe 11 OITOpe Ha o6e Hor11 6oJihllle , 

Ta6n. 4. nepeMeLLJ,eHVle (a MM) KpecTu,a npVI nepenoMe TVlna 
Ill VI p83Hb/X a apVlaHTaX cfmKC8Ll,VIVI 

Onopa 
Ba p:naHT q:mKcaQ1111 

1 2 3 4 

06e HM:>-KHMe 0,7 0 0,98 _0,66 0,68 
K0He"t!H0CTM 

O ,n;Ha HM:>KH.H.H 
3,82 3,79 3,79 3,70 K0He "t!H0 CTb 

Ta6n. 5. nepeMeLLJ,eHVle (a MM) neaoilt nO,ll,B3,ll,OWHOM KOCTVI 
npVI nepenoMe TVlna II/ VI pa3Hb/X aapVla HTaX c/)VIKC8Ll,VIVI 

Onopa Bes Ba p:naHT cp11KcaQ1111 

nepeJI0Ma 1 2 3 4 

06e HM:>-KHMe 0,50 0,55 0,59 0,56 0,62 
K0He"t!H0CTM 

0 )];Ha HM:IB:H.H.H 
7,39 7,05 6,92 7,41 6,90 K0He"t!H0CTb 
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qeM rrpM HerroBpem,n;eHHOM cocTORHMM. IT pM Ba pMaHTe 

orropbr Ha o6e Horn ,n;o6aBJieHMe 3a,n;Hei1 tj:)MKcau;MM ( 1, 

2 M 3) B BM,n;e BMHTOB o6ecrreqMBaeT yMeHbllleHMe CMe

r_u;eHMR KOCTei1: Ta3a Ji1 rrpM6JIMJKaeT rroKa3aTeJIM K Ta

KOBbIM, perMCTpMpyeMbIM B HeIIOBpem,n;eHHOM COCTO

RHMM, rrpMqeM HaM60Jiee 6.JiarorrpMRTHbIM BapMaHT: 

TPM BM HT a ( 2 M 3 ). Ha rrpMMepe Ba pMaHTa orropbl Ha 

o,n;Hy Hory y ,n;aJIOCb rrpOMJIJIIOCTpMpOBa Tb BaJKHOCTb 

rrepe,n;H eM q:)MKcau;MM ( 1 Ji1 3): rrpM TOJibKO 3a,n;Hei1: (})MK

ca~MM ( 2) IIO,ZJ;BMJKHOCTb KOCTeM Ta3a pe3KO B03pac

TaeT (Ta6JI. 6). 

y CTaHOBJieHHbie HaMM tj:)aKTbl ,ZJ;OIIOJIHRIOT CBe,n;e

mm, IIOJiyqeHHbie paHee ,n;pyrMMM MCCJie,n;oBa TeJIRMM. 

T aK, B xo,n;e M3yqeHMR 3a,n;Hei1 q:)MKcau;MM C IIOMOr_u;bIO 

O,ZJ;HOfO, ,n;Byx KpecTu;OBO-IIO,ZJ;B3,ZJ;OllIHbIX BMHTOB [1, 16, 

19, 22], rrepe,n;Hei1: q:)MKcau;MM C IIOMOr_u;bIO Ta30BbIX 

IIJiaCTMH Ji1 Ta30BbIX BMHTOB [8, 23] ycTaHOBJieHo: 

• rrpM TpaBMe C pa3pbIBOM KpecTu;OBO-IIO,ZJ;B3,ZJ;OllIHO

ro Ji1 JIOHHOfO coqJieHeHMM 6e3 rrepeJIOMa KOCTeM Ta3 

Jiyqllle q:)MKCMpyeTCR ,n;ByMR 60.JITaMM-CTRJKKaMM, co

e,z::i;MHRIOII.J;MMM KpbIJibR IIO,ZJ;B3,ZJ;OllIHbIX KOCTeM, o,n;HaKo 

B 3TOM cJiyqae B03pacTaeT pa3pbrnaror..u;aR CMJia Ha 

06.JiaCTb Cli1Mq:)li13a; 

• Ji1CIIOJib30BaHMe 60JITOB-CTRJKeK rrpM rrepeJIOMax 

KpecTu;a MaJI03qJqJeKTMBHO B CMJIY OTCYTCTBMR q:)MK

ca~MM tj:)parMeHTa KpecTu;a Ji1 HeB03MOJKHOCTJi1 ero pe

IIOHMpOBaHMR. Ba pMaHT q:)MKCau;MM O,ZJ;HMM KpecTu;o

BO-IIO,ZJ;B3,ZJ;OllIHbIM BMHTOM xyme Ba pMaHTa q:)MKcau;MM 

,[l;BYMR KpecTu;OBO-IIO,ZJ;B3,ZJ;OllIHbIMJi1 BMHTaMM, TaK KaK 

He BO3HMKaeT rrperrRTCTBMM rrpM poTau;MM J1 tj:)parMeHT 

H a qMHaeT rrpOBOpaqMBaTbCR OTHOCMTeJibHO KpecTu;a; 

• rrpM Ji1CCJie,n;oBaHMJ1 rrepe,n;Hei1: q:)MKcau;MM C II0MO

r_u;bIO IIJiaCTMHbl Ji1 Ta3OBbIX BMHTOB ycTaHOBJieHO, qTo 

rrepe,n;HRR CTa6MJIM3au;MR He MeHee BamHa, qeM 3a,n;

HRR, TaK KaK ,ZJ;OCTMraeTCR MaKCMMaJibHaR CTa6MJib

H OCTb Bcero Ta3a li1 paBHOMepHO pacrrpe,n;eJIReTCR Ha

rpy3Ka Ha rrepeJIOMbl rrpM paHHeM pea6MJIMTau;MM; 

• rrpM Harpy3Ke TOJibKO Ha O,ZJ;MH Ta3o6e,n;peHHbIM cy

CT aB (HarrpMMep, rrpM CTORHMM Ha O,ZJ;HOM Hore MJIM 

X O,ZJ;b6e) rrpOMCXO,ZJ;MT pacKpbITMe M CKpyqMBaHMe K0Jib

~a Ta3a, qTo HeraTMBHO cKa3bIBaeTcR Ha rrpo~ecce 

c par..u;eHMR, TaK KaK ITORBJIRIOTCR ,ZJ;OIIOJIHMTeJibHbie 

K PYTRr..u;Me MOMeHTbI B 06.JiaCTM KpecTu;a M B 30He rre

p e JioMa. 

B xo,n;e HaCTORr..u;ei1 pa60Tbl 6bIJia BblRBJieHa oc

HOBHaR 3aKOHOMepHOCTb: qeM CTa6MJibHei1 ocyr..u;ecTB

JIRJiaCb q:)MKcau;MR IIOBpem,n;eHHOfO cerMeHTa Ta3OBO

ro KOJibu;a, TeM paBHOMepHeM pacrrpe,n;eJIRJiaCb Ha

rpy3Ka ITO BCeMy Ta3y, a 3Ha qeHMR cyMMa pHbIX rre

peMer..u;eHMM q:)MKCMpOBaHHbIX C IIOMOr_u;bIO pa3JIJi1qHbIX 

J1MIIJiaHTa TOB OT ,n;eJIOB Ta3a rrpM6JIMJKaJIMCb K IIOKa-

3a TeJIRM, perMCTpMpyeMbIM B HerroBpem,n;eHHOM Ta-

30BOM KOJibu;e. CTa6MJibHOCTb q:)MKcau;MM rrepe,z::i;Hero Ji1 

3a,n;Hero OT,ZJ;eJIOB Ta3OBOfO KOJibu;a IIO3BOJIReT rrau;M

e HTY 6bICTpO BOCCTaHaBJIMBa Tb CR 6.Jiaro,n;a PR B03MOJK

HOCTJi1 HaM60Jiee paHHeM aKTJi1Bli13au;MM C Harpy3KOM 

Ha o6e HMJH'.HMe KOHeqHOCTM. li1MeHHO rrpM XO,D;b6e c 

orropoi1: Ha o6e, a He Ha o,n;Hy HMJKHIOIO KOHeqHOCTb Ha 

30HY rrepeJioMa MJIM rroBpem,n;eHHbIM cerMeHT KOCTei1 

Ta3a OKa3bIBaeTCR HaMMeHblllee B03,n;ei1:CTBMe. PyKo-
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Ta6n. 6. nepeMeUJ,eHt1e ( B MM) neaoM n0/1,B3/1,0WHOM KOCTt-1 
npt-1 nepenoMe rv1na IV v1 pa3HbJX aapv1aHrax cfmKcau,t1M 

Bea Ba pMaHT q>J.1Kcan;~J.1 
Orropa rrepeJioMa 1 2 3 

06e Hli1'KHJ1e 0,50 0,61 0,55 0,55 
K0He-rrnoCTJ1 

O,r,;Ha HMJKHJIJI 
7,39 5,60 7,50 5,71 K0HeqH0CTb 

BO,ZJ;CTBYRCb HOBbIMM Ji1 BaJKHbIMM ,ZJ;JIR TaKTMKM Jieqe

HMR pe3y JibTa TaMM MCCJie,n;oBaHMR C IIOMOII.J;bIO KOHeq

H0-3.JieMeHTHOM MO,n;eJIM Ta3a rrpM pa3JIJi1qHbIX BapM

aHTax Harpy3KM, Mbr c ycrrexoM MCIIOJib30BaJIM crroco-

6br CTa6MJibHOM q:)MKcau;MM B KJIMHMqecKOM rrpaKTMKe 

[24]. BceM rrau;MeHTaM IIOCJie orrepa~MM Ha 2-3-e cyTKM 

6bIJIO peK0MeH,ZJ;OBaH0 X0,ZJ;MTb c II0MOr_u;bIO KOCTbIJieM, 

HacTyrraR Ha o6e HMJKHMe KOHeqHOCTM. Xo,n;b6a Ha KO

CTbIJIRX rrpo,n;oJimaJiaCb B cpe,n;HeM OT 6 ,n;o 12 He,n;. 

BoccTaHOBJieHMe rrau;MeHTOB IIOCJie rrepeHeceHHbIX 

TRJKeJibIX TpaBM Ta3a rrpoxo,n;MJIO ropa3,ZJ;O 6bICTpee. 

HeKOTOphle rrau;MeHThl caMOCTORTeJibHO OTKa3hlBa

JIJi1Cb OT IIOMOr..u;M KOCTbIJiei1, Ha pylllaR peKOMeH,n;au;MM . 

K cqacTbIO ,ZJ;JIR rrau;MeHTOB Ji1 ,ZJ;JIR Hae Ha pe3y JibTa T 

JieqeHMR «MHMu;MaTMBa » 60JibHbIX He IIOBJIMRJia. 

3aKJI1oqem1e. KpecTu;OBO-IIO,ZJ;B3,ZJ;OllIHbie BMHTbl 

CT a.JIM CTaH,n;a PTHOM TeXHOJIOrMeM ,ZJ;JIR q:)MKCMpOBaHMR 

IIOBpem,n;eHMM 3a,n;Hero IIOJIYKOJibu;a Ta3a Ji1 rrepeJIO

MOB KpecTu;a. C MX IIOMOr_u;bIO MOJKHO rrpOBO,ZJ;MTb Ma

JIOJi1HBa3MBHOe JieqeHMe rrpM IIOBpem,n;eHMRX KpecT

u;oBO-IIO,ZJ;B3,ZJ;OllIHOfO cycTaBa ' 6MJia TepaJibHbIX rrepe

JIOMax KpecTu;a, rrepeJIOMax IIO,[J;B3,ZJ;OllIHOM KOCTM, o6e

J1X KOJIOHH Ji1 BepT JIYJKHOM BIIa,ZJ;MHbI. ,II:JIR IIOJiyqeHMR 

CTa6MJibHOM q:)MKcau;MM meJia TeJibHO rrpoBe,n;eHMe ,n;Byx 

KpecTu;OBO-IIO,[J;B3,[J;OllIHbIX BMHTOB B Sl Ji1 S2 II03BOH

Kli1. PeKOHCTPYKTMBHbre Ta30Bbre rrJiaCTMHbI, Ta30Bbre 

BMHTbl Ji1 IIJiaCTMHbl ,[J;JIR q:)MKcau;MM JIOHHOfO coqJieHe

HMR ( Cli1Mq:)Ji13a) o6ecrreqJi1BaIOT CTa6MJibHOCTb rrepe,n;

Hero Ta3OBOfO IIOJIYKOJibu;a. IlpoBe,n;eHHbie HaMM MC

CJie,n;oBaHMR C Ji1CIIOJib3OBaHMeM TpexMepHOM KOHeq

HO-3.JieMeHTHOM MO,n;eJIM IIO3BOJIJi1JIJi1 orrpe,n;eJIMTb orr

TMMaJibHhle BapMaHThl q:)MKcau;MM rrpM pa3JIJi1qHhlX 

TMrrax rrepeJIOMa, IIOJiyqJi1Tb IIO,[J;TBepm,n;eHMe BaJKHO

CTM CTa6MJIM3au;MM KaK rrepe,n;HMX, TaK Ji1 3a,LJ;Hli1X OT

,n;eJIOB Ta3a, a TaKme o6ocHOBaTb B03MOJKHOCTb paH

HeM pea6MJIMTau;MM 60JibHbIX co CTOJib TRJKeJibIMM rro

Bpem,n;eHMRMM c orropoi1: Ha o6e KOHeqHOCTM. O,n;HaKO 

XOTeJIOCb 6bI er..u;e pa3 rro,n;qepKHYTb, qTo IIOCJie,n;HRR 

BO3MOJKHa JIMlllb rrpM ycJIOBMM a,n;eKBaTHOM IIOJIHou;eH

HOM CTa6MJIM3au;MM Ta30BOfO KOJibu;a. 
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